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ABSTRACT 

LY228729 is a contormaitonalfy restricted tryptarrtne derivative 
with a carfocntsmkte serving as a proiophiSc group to mimic me 
hydroxy! fn serotonin (5-HT). LY228729 has high afftrsry (or the 
5-HT w receptor, weak affinity for the 5-MT, 0 receptor and no 
significant affinity {or other mcroarranergic receptors studied. 
LY228729 was less elective than S-carboxsmictotrytaroine in 
suprjressing K*-evoked release of 'H-S-HT from parfetaJ-cxx^itai 
cortical slices from guinea pigs, which is in agreement with its 
weak 5-HT.o receptee affinity. LY22B729 reduced hypothalamic 
54*ydroxy;rKjcjte-3-aeetto acid sevets and increased senim oxtt- 
costerooe JeveJs « rats, LY228729 reduced hypotteiamic 5- 
hyefnaxytryptophan accwnufetttori after decarboxylase tnt*ctkw. 
LV228729 increased flat posture and lower £p retraction scores 
in rats at doses between OA and 1 mg/Jcg s.c. (p.o. doses were 



1 0 times higher? and these effects were Mocked toy fcfc) oMdol, 
LY22B729 induced a hypothermic response in rats, which was 
blocked by i±) pinorm These m #tm responses are craracisr- 
tstscs of compounds w>th S-HT,* agonist actrvfty. tn the oreeif rticaf 
efficacy models, LY228729 suppressed motion sickness re- 
sponses in cats; decreased ejacuiatofy latency and the increased 
copuiatory efficiency and rate in rats and increased pueistoxi 
responding at tower doses than it towered unpunished respond- 
ing in rats, Coliectivefy, mes* results indicate that LY228729 is 
poterrt &+fT tJ . agonist with btoavaSattSty properties sufficient for 
cSnteai evaluation and witu efficacy in preclinical mooete of anxi- 
ety, sexual disorders and motton sickness. Since the 5-bfT,. 
agonists that have teen srucJed prevkxtsty have antidepressant 
activity, this itxitoation wis aiso be evaluated. 



Tbe &-HT receptors sire currently divided into the 5-HT,, 5 
HT„ 5 HTj and 5 HT ( receptor families {Peroutkfi er <xL> 1990; 
Soekaert ft at, 13S2). Tbe 5-HTj family consists of the 5- 
HTja, 5-HT ls< 5-HT !t)( 5-HT,* and S~HT,r receptor subtypes 
<l»eroutka e£ «i„ 1990; Leoahaidt et ai., 1989; Zgombick et si , 
1992; Adham et ol, 1993). Among these receptors, tbe 5-HT lA 
receptor has been extensively studied due to the availability of 
selective liganda, such as S-OH-DPAT and clinically effective 
erjmpounds with 5-HTy. receptor activity, such as buspirone, 
ipsapiroae, gepirone and fiesinoxim. These iigaiwfe provided a 
tneaas to identify 5-HTvs recep tor - mediated response* and to 
evaluate the roie of these receptors in preciinical models that 
are considered to be predictive of efficacy in clinical pathologies. 
In male rat», the effects ol 8--OH-DPAT that are characteristic 
of 5-HTu reecptot adavation seclude presynaptic reepojsws, 
mxh as rediKiiorus in the Fycthesis, utilization sod turnover of 
5-HT (Hjorth and Mjagnaasos, 198&) ond euppressioa of firing 
of 5-HT neurons (Sproase and Aghajanian, 1986) and piutatiwe 
postsynaptic responses, such as redwetion3 in body fcess persists 
{Hjartb, 1985), stirnuifttiou of adrerjt>cgnic(.itropin horraooe, 



fiixa\>!d for iHthtaat&w Hovtoto* S3, 1 992, 



cortifsjsterotx! and ^-eodcrpnis secretion (Koemg- et at, 1987; 
Gilbert ef at, 1988), and induction of stereotypic behimcre, 
auch as lower lip retraction {Berendsen et aL, 1989), flat poa- 
wre. hind limb abduction «sd forepaw treading (Sm.ith ant! 
Peroutka, 1986). The propoted clinical utilities fo-T 5-HT u 
receptor agonists include the treatment of amciety, depmak>is, 
raotioa sickness and variouB types of sexual disorders (Tayter, 
1990; Foreman and Wernicke, 1990). 'The justification for these 
utibtiee atem from precUaical studies and c&aicai trials that 
evaluated the effects of tbe partial 5-HT,* agonbta bu^irene, 
gepirone and rpsapirone (Othmer and Otbraer, 1987; Taylor, 
1990) and the responses of other 5-HT 1A receptor agonists in 
preclinical models of anxioiytie activity fBaxrett and Gleeson, 
199.1), antidepressant activity (Wielandand ljucki, 1990) and 
sexual response (Ahleiuus tt al . 1982; Glaser et aL. 1987). 

To improve on the clinical efficacy of these compounds, 
medicinal chemistry efforts hove focused on the development 
of an agonist for the 5-HTi* receptor with high potency, selec- 
tivity and suitable bioavailability One chemical series that has 
been developed with these properties is the 1,3,4,5-tatrahydrD- 
beni[edJi!idol-4-axaines with protopiulic eubstitutacins in the 6- 
portion (Mason et al, 1987; Gfaser et at, 1987; Flaugh et aL, 
1988; Slaughter « of., 1990). These conipounds sre cor.forma 
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iioiisliy restricted tryptamirtes or ABC partial ergolmes (Eecfa 
et at, 1980) m\h protopfcilie groups at the analogous position 
that it occupied by the hydroxy! group m S-HT (Fiaugb cf ai. 
1988). Among these compounds, LY2S»K» (fig. i) had tfce 
highest potency, efficacy, oral activity and selectivity for Use 3- 
HT;a receptor (Mu«n « ni, 196? F »•,. hsfi ' »8*i SI jg i ". 
et at, 1990). The present report «uintnaris*8 the preclinical 
pharaaeofogical studies with, LY228729 that evaluated the 
binding affinity in a variety of radioligand dispiacernent assays, 
in two serotonergic activity and pbarmacukinetic profile. 
Methods 

M«»«ri»l«JLY22«72S [H-4-<d%>r«pYlamfou)-5.3,4.5-fotieh:rdro- 
henz jcdjurdole S carboi (228730 I +M 

(diprojsyi&mino)-5,3,4 > 5-«tT^ydj»beiulc,d|i«do!e-6 -tarboxaaiide), 
LY28SW1! j(-) 1 ;rp .r ^ ] i 4 j>ttshvdrobenz,<. djmoole 5- 
carboxamidej mid (~r*-dspropyLaznmo-l^jJ-ttUahydto-4-pri5j;ji- 
afi^oi»i»[e,djir!do!e-6^arfi<sritri}t were synthesized in the Lilly Re- 
search Laboratories (ladisjsaBoue, LM; Fktigh et oi, 1988; Martineili et 
si, 1990; Swaneon and Cetlow, 5992). S-OH DP AT, metiuothepin and 
5-CT were phased from Kesaareh Biochemical* {Nstsck, MA). NSD 
WIS was purchase! Stow Aldricli Chemical Company (Milwaukee, 
Wl). All other radioactive isotopes used in these studies were obtained 
from New England Nuclear (Baatan, MA}. 

Rs^ofigand displacement assay*. The blading affinities fat 
LY228729 sad LY228730 were evaluated using iigand diaptacetnetu 
naaayi for (he following receptors: oiphat adrenergic, oipheh adrenergic, 
bOa adre&ergre, Bj dopaauatrpc Th depa^iinergic, bejucdiajsephu. Hi 
biataaainergie, GABA A, muscarinic, S-HT W . 5- HT„ 5-HTio 5-HTso, 
5-HT* and S-HT,. The general *s*ay condition* are defined m table 1. 
The beuasdiatepina, Hi hiatsrainergic, alpha u alpha,, beta Bdrenergie 
receptor assays utiliial fkrccn rat whole brain tissue, the muscarinic 
and OABA-A receptor assays utilized froieu rat cerebral cortex The 
dopamusergic assays utilised froten rat corpus striatum. All ftoisn 
tissues, were obtained from Pet Frew Biologicals {Rogers, AR) The 5- 
HT« assays utilised truth Or frraeo (~70"C} hippocampa] tissues 
obtained from malt; SoFsguo-DawteY rata (Charles River Breeding 
Laboratories, Portage, Ml). The 5HT l5) 5-HT, and 5-HT, ar-ssyn 
utilised ft*»b cerebral cortical tissues obtained from male Sprague- 
Pswlay rata. The 6 BT„ : assays titled fresh choroid plaiua tissues 
obtaiBNi £mt« bovajs brains immediately after slaughter. The S-HT, 0 
»uu>y* utuij-^4 ca.jdat* ti««»ies dbUioixt from fresh bov,cc brauis pujt- 
ibaaed from P*i P™.; BioJogifJdn *nd fjwe.i (~70*C) the day of 

the asaay. The other resents and conditions >j»ed tn each aasay are 

daicnbedia tabic 1. 

The frozen tat lisaaes used for the aonseratonergic recepltir assays 
were bocoogetiiied in 30 voiuroe* of buffet fdefioed by refereace* is 





Rg, 1. Structures of LY228723, its Gppswte cfwiltofjx* (tV226?30l an<J 
its aespropyt metabeifte {LY28921 f ). 



tabid it using a Brinknjann Polytrce (Westbtury, NY) fit a (setting cf 
6 for 16 see x2K *R»e bonjogenates ware rsniiiftigad at 1000 X g for IS 
tain and the multaat frartion was .:rntnt»f«d »t 43000 x g for 10 
rain. CanicsJ aiamhransa that were used for the GABA -A receptor 
assay were also subjected to frtere thawriK and aolutjoss osntaijsing 
Tiitosi X-MXJ (as removal of endogenous GABA <VV8!iaoiB snd Risky. 
l$?9). 

The »t hippocajaaoal uteaihraiiea used for 5-HTs A asaaya were pre- 
pared by 1 aogema 5 the issue in 40 »efuinea f fce-cuid Tris HC1 
< >- SO toM, pH 7 4) «« "at - " leitiriBti. Ohio) 

at a settms of 65 k j 15 sec and the homegenate »«« eenttifo^tsl for 10 
min st x g. The. rts j.tms pellet was then rssaapended in the 

snnse buffer and the cantrifogation and reaospfnaion process ws« 
repeated three times tn wash the membranes. Between the second and 
third wasbea. the rasuapended tnKmbmnca were ineobsted for 10 min 
at il'C W facilitate tbe removal of endosenoijs ligands. I^jc final pclict 
■ssis resaspended in 67 mV Ira HC1, pH 7.4 t. < eoncontra) ,n of > 
mg of ttasw oTiginal »«t weight per 200 ^d. This faantogenate was fitwan 
(—70"C) until the day of the assay. 

The bavin* caudate tissues used for the 5 HTjjj assays were bomog- 
enlred end processed identically ti> the jatrabranas aaed for the S HTj* 
aasaya. The final pellet was reswspended in 67 mM Tria HC1. pH 1.4, 
to a concentration of 25 mg of original tisirae wet wei^jt per milliliter. 
The 5-HTia assays utifaed fresh cerebral eoftital iisauea obtained from 
maie Sprague-Bawiay rata (Harlan lndtHtriea, Cumbetlajod, IN). 

Tne bovine chojoid plejua tiaues uacd for the 5-HTic assays were 
homogenized m nine vnbimee of M gucrcee aad eentrifuged at 
1000 * £ for 10 min. Tha supernatant was centrifu^d «t 17,008 x $ 
for SO snia and the resulting pellet was suspended to ID0 volumes of 
Tris HC1 buffer (50 bM. pH 7.41. This suapenaion was incubated for 
10 mia at 37'C and centrifu^ed at 50,000 K g for 10 nun. The resos- 
pension, incubation and c*atrifugatio» proeeeaea were repeated three 
tjojca and the final pallet* «er* frosea (-70* C) and used within 2 
weeks siceorning to the method cf Hnyer and Karpf ( 1988). 

The rat carefoal ccrtod tisauestaed for ibe S HT ( », 5-HTi asd 5- 
HTj sasaya were horaogeiiMed ia r.iae voluroea of 0,32 M suctom awl 
centrifused st 1000 x g Sot 10 m;n. 'The supernatant was cer>trifu«ed 
at 17,000 X g for 20 iai». The resulting pellet waa rewua»end,-<i m 100 
volumes of SO mM Trio HC1 (pH 7 4), mcubfttrf for 10 mirj at 37'C 
aod centrifUpld at 60,000 X g for 10 min. The pellets were resu&petided 
ana canfcrifugad tlu«« addition*! Uwe The final pellets were frotea at 
■■ 70 'C and used within 2 weeks. 

Effect* 015 K*-evok«l *H-5-HT r»lea»w from «li«» of giiiaea 
pig parietal-occipital cortei. fAsle gutne* piga ^eighiai? 1£« to 160 
g were purchased froas Chariea River Breeding ijtixwatorita The 
animRls were sacrificed by decapitation; tis brains were rapidly » 
moved end tbe parietal occipital cortex *a» dissected. This cortical 
tissue was divided into 3 mm strip* and alkasd into sections 0.3- aim 
thick using a Mcliwajn tjasue chopper. Theae aectioas were mcobatBd 
for 30 ram at 37*C in a buffer tOnUiaicg H8 raM NaCl, 25 mM 
NaHCOj, 11 I uuM jS tJ(+}giu eo » e> 4£ m U KCl, 1.3 mM CaCi„ 54 mM 
MgS0 4 , S.2 mM KHOHJ,. 0.57 mM t-aecorbic acid. 003 mfvf N* r 
£DTA, 0.01 raM pargylina and 100 oM 5| 1 .2 'HJ HT creatina lulfate 
(25 Ci/mrool, N'e« England Nuclear, WUraingtoo, EtBI, which bad beea 
gaased with 9S% OtfS% CO,. FoWowing tii* tatwliag procedure, the 
buffer waa removed and the slices were washed with the same buffer 
without isotope. The slice* were transferred to 100-fd superfosioa 
chambers and auperfused st a rate of 5 wl/tnin. The basal release 
buffer was the ume as the wash buffer except that A wmUdatsd 3.0 )M 
fluoxetine. The stimulus buffer was ideutical to this b^er except A 
bad the NaCl and KCt concentrationa adjuated to 92,8 aod 30 mM, 
respectively. The tieauea were aapoaad to the folkming aaquenee of 
buffers: baeal buffer without drug for 35 mia (SP,). stimuloa hufftt 
without drug for 3 min (S,), baaai buffer without drug for 17 min, basal 
buffer with drug for 15 min (SP 5 ), stiarahis buffer with drug for 3 min 
(Ss) and basal buffer with drug for J7 min. irt additiotual expeiimenut 
metitepise (10~ s M) wa* used to aatopmjie the eiTsete of LY52872& 
(10^ M). This concentration of nietitepiiic waa choser. beemjaa it did 
not induce significant increases in basal or stimulus evoked reiaase of 
tritiuco under the conditions used in this experiment. Kffiuest froso 
th» chaiabers was colliwted st S mio intersais and tbs tisatiea with 
cbawber ront*f)t* wete remswed at the end of the eipenraejits These 
samples were combined with Vi wi ff ocintiliation cocktail ( Heady SoJv 
HP, Beckman Instruments. Pullerton, CA) and tha farftoactivity was 
entinaated by liquid scintillation spectrometry. The effects of test com- 
pounds on the release of S-HT were efctitaetod by calculating the 
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TABLE 1 



Assay conditions for *H-$9anri dfcsptaceffie-ot siwd!«» 







a/te* 








5-HT„ 


SMJH-OPAT (1) 






15/37 


Taylor «f*/„ 1986 


5-HT, s 


5-HT (2) 


B 


5-HT (10) 


30/22 


Wong«af., 5991 


S-HT, C 


Mestiefgine (!) 


C 


5-HT (ID) 


30/37 


Pastes Maf. 1384 


5-HT ><5 


S-HT<2} 


0 


5-Kr(1f» 


10/37 


Xtong and Nateon, 1989 


5-HT, 




E 




5 5/37 


Taylor era*. . 1986 


5-HTa 


LY278SW t0,5) 


F 




30/2S 


Wong* sf„ 1989 








<3ABA {1 Q) 




VViStems &c3k?y", 1979 


fsenjodiaxepioe 


Rwiftfaxeparn (2) 


G 


Ckwarepam{iO} 


60/4 


Braeslrup and Squires, 1978 


D, 


SCH23320 (02) 


H 


SCH£3390<0.03) 


60/23 


Seetnanafa?,, 1979 


0* 




H 


Spiperone (0.03) 


60/23 


Creese and Snyder. 1978 


ACh-M 


QNBfl) 




AtTO|*Wf1.Q) 


60/23 


Yamarnora and Snyrjer. 1974 


H, 


Pyrt!anM«s{2) 






30/23 


Trancf af. 1978 


AipfW, adrenergic 


Prazosin (Oil) 




WMtW (0.1) 


SO/23 


Greengras* and Brewer, 1979 


Alphas acfrsoergie 
8^ adrenergic 


Ctanidine (2.0) 




Mianserin (10J 


30/23 


8«unw«er«ta/,l98l 


DHA (0.2} 


K 


HPropfanotoi(?,0) 


60/23 


Byiund and Snyder, 1 976 



* A * SGmM TnsHQ, 3 GaC^,, Q.01 mM pargylne. pel 7.4: 8 « &y<ftr A + 1EXJ nM 50*23330; C » Sajttw A-* 57 mM aacoroate, 30 r#4 spipsrana, pH 7,4; 0 
<• Sulfaf A + 5.7 «*t ascertiase, 100 nM B-QHOPAT. 100 mM rrwsuasgine, pH 7.4, E»»a*IW5 HO. pH7,E; F * SO mM Tris HQ. S mM CeO*. 8.01 mM psrgyioe, 
0.6 mM asocmta. pM M:tt - 50 mM Iris HQ pH 7 *: H » bun* F + 130 mM N*C$, 5 mM KO, 2 mM CaCt,, 1 mM MgOv i - 50 mM N^HJ-O., pH 7 4; j « 60 mM 
HojHPQ*. pH 7S\ K » 50 mM Tns MO. pM 7 7, t_ m Ssufler J +• 120 mM Nad, 5 mM Ka H mM CaO,. 1 mM MgO, 



fractional release at each collection interval and the ratio cf the 
stimulus-evoked overflow with test compound i&J and without test 
eotapattad (Ss) according to the methods describesl previously (Engel 
« at , 1983). In these experiment*, the SF„ SF,, S„ Sj, and S*/S, values 
for control dumber* (« » 37) were 4.93 ± 0.12«, 2.72 at 0.10«, £.43 ± 
0.18%, 3.35 ± 0.24% and 1.40 ± 0,04. Tlx tissue dpm remaining at the 
end of the "rperiroent was 8&,0G9 ± 4059. Statistical comparisons were 
made using a one- way analysis of variance followed fay « Dnnnett's test 
with the minimal level of signJGcajic* of P < .05, 

£vslu«tio» of eluujgea In cccof ntratioa» of monoamines aod 
their m»«*iM>ljl« in ral brsins. M*le Spragiie Da«1«y rots wrighing 
170 to 200 g were jpurch»««i from H&rtau Sprague-Dswley { lr>di»n.&p- 
o!i«, INj. At speofied time* after the corapotwd 8tJj»jnwtr»tJoa, the 
rats wire jjecapitated acd the brain areas were dissected M d frozen on 
Ay it*. Th* tisauee were stared st -iS*C until oaalysa. On the day of 
analysis, tie ti»s«e» were *oni«(t»d in 10 voiuaaaes of O.i M trichJoros- 
cetic add oontainine 0.1 mg/nsJ cysrteitte a» a atafailiiina »^<snx and an 
internal standard (described subsequently). The hottsogenatea were 
Kentrifiipcd at I2,fX)0 X g foi S aitn and tie eupemfttsmte wsre anaiyted 
by two bigij- pressure liquid tbwwatograpby methodi with, eiectro- 
chenucsi detection for *itbei 5-HT and 6-HtAA or 5- HTP. It\ toe assay 
for J-HIAA and 5-HT. SO ^ of the swpernstanU were iajectad onto ao 
Econospliere CIS eclumn (S^, 4.* x; ISO mm) jrarehaaad from Attteeb 
(Stat* Coltege, PA! and cbmraatasnsnbad iiaing 40 Ofjmi 5-hydrOiy- 
ind«!«.3 eiirbo»yBc acid s» an kjUsnutl stjujdard and a mobile phase 
(»tt*i*ri8jr of 0,1 M woBOcbloracetie acid, 1 snM EX5TA. 220 tag/liter 
sodium »ctyt sulfata, 8% aceMxutwjB. pH 2,S, at a ftovr rate of 1 ml/ 
usw and a temperature of 40"C. Ln the aiuay for 5-HTP> 30 ul of U» 
»sipetuatotjta were injected ooto a C-18 cotom (described previciosly) 
andciirojnslograpoed uaitig ac ioterna) standard of 40 ng/soi «-metb- 
ylds^jaaad a mobile phaae consisting of 0.1 M roouocblotscetic Mid, 1 
aaM EDTA, 50 tug/liter sodium ottyl wlfate, ccethanoi, pil 2.6, s 
flow rate of 1 ml/EKin and a Uroperatare of 40'C. The itiBtnusscnUtioo 
oonaisted of a BAS LCEC Anaiyaer (Bt«ori«3ytical S>-steme, Weat 
Lafayette, IN} and s Waters (Itasca, KJ WISP airtomaric sample 
iEjeetor. The BaS gSasey carboa electrode was used at a potential of 
+0.7S V for all assays. Statistical evaluation* were rnade uain* a 
Student's t test and the njinumal kvel of significance was P < .05. 

D«ter»»aat»o>! of serum corticosterone c*occntratioo« in 
r*U. Male Sprafue-Oswtey rats {Harlan Sptagua-Dawlay) »»» used 
in these steadies. At 1 hr after tCBipound aiiminnstration, the rate «ws 
decapitated and tm't hieod was collected and alJoiysd to dct Senaa 
samples were obtained by ceotrtfagation of ths ciottod blood and were 
stored tjorsts f-3S'C) before analysis. Serum corticost«roae ctiocsntra- 
tion» were determined by the qsectrofiuOTOractric mfithod of Solem and 
8r>nelt.John« > feSJ. Statistical t ms were r,»ada umag a Stu- 
dent's j t«« and the niitinisi itvel of aigniftraace was P < ,05. 

Evaluation of S-STi^tiect^Uir-medijatedhebaviops in the rat. 
Male Sprague-Dawley rats (5-6 months of age) were purchased from 
Cfeariea Bwer Breeding Laboratories. The S-HT IA recejrtor-medtBted 



behaviors recorded in these tests included lower lip retraction and flat 
posture. The lover lip retraction response was evaluated using the 0 to 
1 scale with OS representing a rooderat* response that has been 
previoitsly established for S-HT,a receptor agonists (TrickJahaaJt et al, 
1084; Beteadseo et ai, 1988,, The Gat posture response was evaluated 
using the 0 to 3 scale, which has abo been previously established 
(Smith and Percutita, 1986}. The behavioral (rvaluations »sre made st 
S-snin interval* immediately alter treatment and ending 90 ink later, 
la separate experiment*, the effects of pretreatment with 10 mg/kg s.e- 
(±) pindolol oo the responses to LV228729 (0.3 rag/kg ».«.) war* 
evalua ted. Th« dose of piudoiol was chose a because it did not induce 
significant behavioral responses when given slime. Tb* Oe«t»«Bt- 
induced efiecu were analysed using tie Mann-Whitney U teat (2»r, 
1974). 

Effect* otj body temperatoretn rata. Male. Spragu«-Davt!ey rata 
(175-250 g) were purcbased from Charles River Breeding Laboratories 
nnd were accSiuiattd to the houainK environment for at least 5 week 
before testing. Body temperature was measured with a BaCey inatru- 
n»enU Tberwometor, Model Bat 8 (Saddle Brook. Nd! by tubricnting 
the probe tip with corn oil and inserting it approximately 3 cm into 
the rectum for 10 to 15 sec. Measwetaeata were taken just befora 
compound administration and at 30 min after sj. treatment The 
change* in body temperature were evaluated by determining the differ- 
ences temperatures after treatment ccrajwued with the pretrestment 
vahjea. to separate siperimeBts, 3 tog/itg i.e. (±) pindolol, * S-KTu/ 
txta adtRnergic actagoniat, was given IS min before LY228729. The 
dose of pindolol was chosen becatae it dsd not mduce changes ia body 
temperature when gjverj ajone. The treatsaent-induoed effect* were 
analyied usijig the Mann- Whitney V test (Zar, 1974). 

Evaluation of male rat seittal behavior. Ail rata used in these 
studie* were boused in a teutperature^wntroDed room in which the 
Ughta were off frora 30.00 a.m. to &00 p.m.. Male Sprague-Cswiey rats 
and ovoriectomired Long-Evans rats purchased from Charles River 
Breeding Laboratories were used in these studies. The ov^ectatnised 
rate used a* sexual partotrs for the teat male rats were made sewsally 
receptive by administering 400 of eatrone in propylene glycol a*. 48 
hr before testing and 23 rag of progeaterone in propylene, glycol ax. 4 
hr before testing. The male rata were individually housed begjnniag 4 
weeks before testing and were tested at 2-wesk intervals beginning at 
S months of age and ending at 12 months of age aaing the previously 
jttibB»h*d procedure (Foreman and Hali, 5987, Foreman ei al, 1902). 
Msting testa were condacted between 12:00 noon and S--00 P.M. during 
the dark phase of tbe lighting cycle. Each behavioral test was initiated 
with the introduction of s receptive female rat irjta the arena aad was 
terminated either 30 min later or immediately altar the first pestajae- 
uiotniy mount. Before treatmesit with s drug Solution, each msJe rat 
was reotiired to have at least two consecutive vehicle teste with similar 
5*nin! performance. AfUr es,:h drug testing, additional vehicle testa 
were performed, in an effort to eliminate bahsviorsl responses with 
drug treatment that toigbt be due to spontaneous changes in base-iise 
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fABLE 2 

AfSwty Bustards f« LY228729 ami U223730 

« era me» * 5E.M. "the B**nal ourotwr of ejyjerenents (or sa 



tV2Hf?3C 



54f!>* 

5-HT w 

GABA-A 



0.13*0.01 

>iooo 

>1000 
237*75 
>1Q0G 
>1000 
>1000 
>1000 
>1000 
>1000 
>1000 
i>1000 
>1000 



058^0 03 
>1QW 
>1O00 
68±15 
>1O00 
>10<5O 
>1000 
>!000 

800 ±300 
>1000 
>1000 
X0OO 
>1000 
>1000 
>10Q0 



>1000 
>1000 
>1000 

>tooo 

>1000 
>f000 

>tooe 

>tfX3C 
>10OO 
>1000 



X00G 



oatiot per&tnmsce, a criterion of reveraibiliti ol behaviors! response 
with BaSieesjiwBt vehicle treatateot wa» Used. Tbua. a valid behavioral 
jssponae to a drug ttwttaect was arbitrarily set a* a response that 
:itW did net change town the earlier control response or was reversed 
ii the «*«w<juKit control test with vehicle. Statistical eompanaoaa 
V sexual rwponae* to vehicle a»d drug matmenta for each 
re inade using Use Witaaon paittsdsascpte teat {Zar, 1974). 



s response in cats, Adult female rats of 
mixed strains we re obtained by and housed in the Wright State Uni- 
versity Aruroal Jteaoofcei Facility, where they had free access to food 
and water, eieept Airing tie time of testing. The cats were aetecwd foi 
tlwsa studies bated cc a minimum of two emetic episodes in five teat* 
if! response to s 33-aim re: W 2S Hi, : 7 rpm) on a motion device 
tetetnbtog a f'sms wheel (Crstspion and Loeot, 1985) Single- traetk 
responds tests wore corsdacted «t intervals nf si least 2 qrtefca to prevant 
habituation to the wotios stimulus {.Crssnptoo and lassot, 19SI) Base- 
imc responses (occurrence of retcbbig arid vomiting) to motion after 
saline pretreafcrnent ware determined before and after the evaluation of 
a test compound. Subjesta received suhcutaneotis irvjectsona of 
LYS28729 in sterile M&ae to an inaction volume of 0.1 rag/kg or 
vehicle 38 mm before taction testing. The ctder of the testing was 
saline, 0.02, O.Oft'i , 0 0 1,0. 0075, £> 0025 jug/kg and «iine The brnesuai 
data for reUb/votnita were analyzed using Cochran's Q test {Cochma, 
1850) and .Mcblewaiar '» taet for repeated Knjaaurea {MoiaaeuiJo a»d 
MrSweeney, 1*77) Bote-iKrjxjruw oirws vtte analyswi by a profKun 
for pb&rrascotogica! statirtLca fTailariila end Murray, 1961). 

AJterstions in paadaheA'cepoatebed reajxmiittg is rata. Male 
LoBj-BvacB rat* (CtoJea Bivcr Breedtnj Lab«atorie») were bwased 
aingubury on a fJeWdark cyeie. The «»»$«!« had few acessa to 
water but tvern kept on a restricted food dwt to roaiataie tbeir body 
imgbt betweet) 32S a»d 315g The rata were trsiaed to perform «twr> 
coaipoiiejit schedule (suiitipte variable interval, vsriabk iaUwai plu* 
punishtDect ccheduJt), The sesaiot! began with the unpunished sam- 
jKvnent, which rjssd a variable interval 30-aee scbeAafe (\130s) of food 
presentation. Tina component was sigJsoSerfby a «8M*y light from hath 
the booee light and the Jever %hu The first rwpoaaa aft«r a variabJe 
an ajjrfjfele chtit The. corsporasrt 





CONCENTRATION (^M) 

Fi», g. Effects c* LY228723 wnj 5-CT on K*-wc*.ea release of 5-HT frorsi gusiea pig p»i«aj-occipitai cortex sites (A) ami witagotwsm of tf*> eftecte 
of L.V2S872« ( t0~* M) wirr. mctftepino (W* M) (O) Values represent the «bp ± S E W. for five rs " ' " 
oonw (P < OS). 




Dose {mg/kg, s.c.) 



Time (hr) 



Fkj. 3. OoJ^w^wretent effect* * LYZ?.a7ffl «w LY223730 on 5-HTP 
NSO 10»S (A) and truratlori of these responses ate a*n»nstratx>i a* 0 3 mg/fcq 
. p ) and 60 after s.c. Bdmimstrahon of LY228729 or LY228730 The vbJi*s - 



0). Rats wan sacritaU mat alter NSD 1015 {100 mg/kcj. 
represent the mean * S.C.M. for five rats per treatment gioup anef 
♦ Se.M.fofveWcJecor,^. 



lasted far 4 mm unci then was fciiowed by a 1-nain blackout period 
during which »U lights w»r* oif *n<t responding had no eoruwquenaes. 
The punished component followed, signaled by * ateady tight over tbe 
lever and b flashing house light. The punished component sieo used * 
variable interval 30-sec schedule fVKKbO of food presentation combined 
witfc. a futerf-ratio 18 'response (FRIO) schedule of shock delivery. The 
stock wa» (X25 wA and 0 2 «ec in duration delivered through a shock 
seTembier to the grid floor of the teat cage. Thus, in the puoi»oed 
component, the first response after a delay produced » food reward but 
every 10th nsponse afeo produced a shock. This component also lasted 
i mia. The. unpunished and punished components alternated during 
the 1-br aesajan. Thews procedure* we similar to thoac Used by other* 
for evaluation of anxiolytic acwjty in laboratory ansasahi fTraber and 
Glaaer. 1987; Barrett and Gieeson, 1991 }. The drug treatment schedule 
csmeu&ed of drug injections on Tuesdays and Fridays and vehicle 
tsalinc) injection* aa Thursdays. The vehicle data served as Ihir haw 
line for evaluating the effect of the cronpnund on performance The 
eoaopoood was administered j.p. in tajitse with a 20-min time out. Tbe 
experiments were conducted using Skinner operant boxes (Coulbourrt 
fostruKjeats. ElO-10. Lehigh VeJJey. PA), 28 x 28 x 25 cm. which were 
eoatBisjed within light aotj sound attenuating sbelis. A 2S-W house 
light was placed on the raster line 1Z cm above the end floor. A peiJet 
trough, S.S x 4 era, was set 3 eta above the grid floor on tbe center Sine 
At B cm to tbe left of tbe center line, a response lever was set si 3 cm 
and a Sever light was set at 9 eta above the grid floor, respectively. All 
events were omtralted and data were collected by ft PPP-1 1/73 com 
putor f Digital Equipment. Cincinnati, Ghif uaitig the SKED-U pro- 
gruauuug language (State Systems, KaJajasiixj, Ml] The drag effects 
were evaluated for statistic*! diHarwicca hy means of ; teeU for paired 



KOfP< ,C 



is used for ifetraroiiwig 



Evaluation of effect* on punished actodale neerponaee in pi- 
greott*. White Carnean pigeons (45O-8O0 £ Patoetto Pigeon Plant, 
Greenville, SC>. luaiatained at 45% of ibetr free feeding wesgbts, were 
trained to petk a PletigUws tesjwnae key mouBted on the front wall of 
the cxncnmentid cbomber. The single key was located directly above a 
opening through which grain cwold be dalivKred by a 
" ' placed inside a 



stainies* steel electrode* placed around the pubis bones i.A*rin, 
Thea* ejfrtrodes were connected to a plug sttecbed to an tiltraauedte 
>acket worn contiiwjOTisly by the pigeon that, during experimental 
session*, was attached by * coiled cable to i»n eSeemcal source! that 
could deliver a 20O-msec. W-Hr. constant-curwBt souate-wave ahocfc. 
The shock intensity was edjusted for each pigeon to achieve- response 
suppresaon of apprciiiBBtrfy 5% to !0% of noapuntsbed isrvek, Tbe 
final shock intenaity was between Z and 5 taA for all pigeon*. After tbe 
initial key pecking training, the number of responses raptixsd to pro- 
duce 3 -sec access to grain was increased gradually to 30 responses {fued 
ratio or sciiedu!?). Responding whs maintained m two wparate 
alternating components, e^ch iastint: 3 mia. Owraig one tomponeut, 
the key light was white and, during the alternate crjiuporiunt, it was 
red. After respondmg stabilised in the two coinponenw. a schedule of 
ehock preeentetion was added to the Component correlated with tbe 
*rd f-'-y iiglii. to th« compotierit, every 3(hb responee produced both 
food and eleetne shock. C«rap«nenti contmueiiu attemste tbiewghout 
each dsily jes.iion. which consisted of eiposur* to 




Dose (mg/kg) 



Time (hr) 



Fig. 4. Doss^tependent effects of Uf 228729 and LYZ78730 on 5-rHAA cawentiafioos in rat ftypottiaJarnjc ttesue given by subcutaneous 
adnwwstrauoo 1 fir before sacttflce (A) and duration of these responses after adminstrastoo ot 0.3 m§yk<} s c. (Si. The values rspnjswt the mean ± 
S.E.M. tor Kvb rats per treatmeoi eroup and ' denotes significant charges from control <F> < 05). Hatched area repeesertfs mean ± S.E.M tor 



,-ferT»em ut LY22872S and LY228733 c< 



Controi 
LY228729 

0.03 



rrt oorSeosteroma 



3.60 ±038 
1296 * 816 
40,80 ± 708* 

3.60*0.36 
6.40*211 
42.72 ± 0.37* 



attach of tlws ted and whit* lf«ylirtvt color* and the correlated schedule 
fc^SfediiiBrjs. Individual torajwnetits were separated by a 30-sw period 
b sdtirir^ which the chamber was dark and responding hud no sehiduj^d 
R^MZfae^ueocea. Drug studies were begun when responding in the two 
g^OtapoitenU remained stable «v*r »t lea* 5 day* Drugs were admin- 
*s t t«*M»4<iB Tueadvy* and Friday*, given tbftt respersdaw on th« previous 
|; -dajwaa ssithin the mn«e of con tralp»<<t t i * i*y» before 

beginning of drug sdmjr.iiif5.dan. LY2M7M and B OH DP AT were 

jL.***** ' i \ o t -i i I J 1 ! * 1 

^*he>;pecto«i!r(iU9e!e !5w!'. U ore th* test K msr ! h* results were 



it of lite wsjintw rat* in vehicle control sessions 
isetU were averaged to derive composite doee- re- 
sponse curves. The drug etfecta wn compared with the con wo! re- 
sponse rstea using an analyaij of variance foltowwJ by a Dtunnetl's test. 

* I* of f < OS w«j used for determmmg statistical 

* cooceatTBtioiiM of LYSS28729 *«<3 
metabolite* in dogs, rats »r*3 r !>esn» monkeys. Four female beagle 
dogs spprtj*imat<Sy 9 mentis old and weighing 7 to 30 ig were ©blamed 
fens MawiaU Farms (North***, NY). The dog. ««r» bowsed in 
ataiaiess 8t*el cj*tst»!(«m cage*- food and water w?r* provided ad 



libitum throughout the study The dog* received p.e. c 
ing LY228729 bippuntte dueorvetj m 10% acacia once daily m a dosage 
of 0.5 tsg/lg on days i to 4 ejcd 1.0 mg/kg On day* 5 to 7. Oa day 8 of 
the study, the dog* received 1,0 mg/kg of "C-LY23872S hippurste (S 
nCi/ig) by gavag* 

Male Sprague Dawiey rata weighing 203 ± 3 g were obtained frorja 
CSwrieB River and huused in polycarbonate metabolism cages in a light 
coolrotfed ejivirticiaeiit (12 br Sight, 12 he dark) with fr«a access to 
food tt»d vater. The animafe were neciirosted lo the bousing environ- 
ment for 5 day* be/ore drug adroirjirtration. The rata received a 3.S 
rsg/kf (free issae «ruivaSer>ta} doae of "C-1.Y238729 hippttrate diasolved 
in water {2.0 rag/ratl by oral savage. Blood was collected fjross carbon 

ajneetbetised animak by cardiac pun 
ayrinses {one aatapie/rat; three rata/tirae posnt). In all St 
was csHeetett from tha animais with K^parJfiiissd (rynngea and centTi- 
fogad. Ti»« mating plasoss w»» (stored at -70' C until the tiroe of 
nnslyei! The ronrx-ntr«tio:»s reporter! iien- »rv prew-isUd as frw boae 
«{utv«lenw Alitjuota of plasma were diluted with Aquaaaure (New 




TABU; 4 

comfMriwan at s-oh-wat, Lvzzsm, vtntim 

NMSf Sp HMawction: «nrf «*t posSurs re m the ral 




LV22S729 

0.1 mg/kg S.C, 0.60 ±0.05* 0.05 ± Q.05 2.5 * 0.3* 0.3*0.2 

lanQtkg&m. 1.0 + 0.0* 1.0*0.0- 2,7*05* 2.»*0.r 

10nxj/k3B.a 1,0*0.0* 1.0*0.0* 2.3*0.1* 2.3*0,2* 
LY228730 

1.0mft* S s.c 0.25*0.09 0.69*0.16* 2.9*0.1" 2.9*0.** 

IOmg/S-gp.0. OSS* 0.05* 1.0 ± 0.0* 2.9 ±01* 2 9*0.1' 

01 mg/k S si, 0.90 * 0.07* 0.46 + 0.14* 2.5 * 0.2' 11*05- 

t. 0 fog/Kg 3.C. 0 90*0 0?* 0.80 + 0. 08' 2.8*01* 1.9*0.1' 
Buspirone 

l Otng/fcfj s.c 0.95*005" 0.29*0 08 2.4*02* 0-8*0.3 

lOirigAjse, 1.0*0,0* 0.95 *0.05' 28*0.1* 27* 



LY22B759 G 01 mg"<g s c.; 1 m&Stg po.; LYT22S730 0,01 mg*kg 5 C. 1 mg*tg 
t»o . fK3H«f AT 0.01 maflsg s.t, 18 mgjkg p o . buspwys 0 t <r^/Vg s «.. 10 



TA8t£5 

Antagonism of toww tip retr»ci»r, and run pootunt rra*»-.s*s 
LY228729 (0.3 tng**g *.c> with 1+j ptfldotol j 10 mg /it 8 S.*-) 
TaUeA.ViskieB 
Si LYZ2S72S. P 



V(*icte 4- LY22S729 
W->datal + UY223729 



1.0 X 0.0 3.0X0,0 
0.0*0,0* 0.0*0.0' 
0,1*0.1* 1.0 ±0 J* 



• Stppflcaot «**«■** from LY22S72S (Bspoos- (P < J35J. 



EngUrxI Ktickar, Wi3njic«tan, OS) aad the radioactivity was ts 
by liquid »eb)tiiia&o apeclromtUy. <M] Mtnples were conett«d for 
quench ant£ counting efSirienty by standard cstauuti calibration. 

Three young adult, ftjaak ihe*us toonksyis wcighiag 3.8 to 6.* kg 
**rc oteairted from stock aniasai*. »t tit Li% R*«»*eh Labonrtori** 
{ludjanajjolia, IN) rooniey co!o»y. T&e aatswds we« L*Mjrodu*Jiy hou- 
s*d in swiolt** steel «i*Uil»ii*a> eags* with free sccESe to food asd 
w»t*r. The fBoititey* rec«v*d a littgie 10 isgfltg {20 f»Ci/kg, I ml/kg) 
dose of "C-LY22872S hippunite dissolved m a 10* acacia vehkk by 

Pliwaia aa-a**>es we extracted and anaiyawt by reverse -phase high- 
yvrtormamx HqsudchromawgMphy with a Fetkin B!»er (Beacsmsfieid, 
£a-.b*!d) LS40 flisorjacejice detector, which w«s operated usder th« 
1 io«je with aa ejciUfeen wavelenftb of 240 am and e 
: filter. Fifty microliters of a «j!«jor> coot4uniii< (-> 
- 1 .S ,4 ,5 -tetrshydro-4- pwpyutoinoberji } c ,d Jindole-fc - 
CBtbonitrUe as aa internal standard and 0,5 rn] of phosphate buffer 
10.026 M, pH 71 a&ied to a plsssaa sii<juui« (0.2S-O.3 m J), Tit 
™ (1 !e ;l i3 wfte miiod a»d ndded to 100 m< of «olid ph«s« tyaao extsac 
tioa aitridgw. fAssJ^icheto iRteroBtionai, HvborC.ty. CA> pmw 



LY226729:5-HT«A9e*ttst 




N=5 flata/Group 



VehScte 0.01 0.03 0.1 0.3 
DOSE (tug/kg s.c.) 



N=S R 

LY22f?29=0.1 W9fkg «.c. 



TREATMENTS £ 

FJft. fl. Dde^tfependeot effects of LY228729 ©n body terf^erafum in rate i A) and arrtagonisfri tat the responses to I.Y22S729 (0. 1 m^ko, SX.) wHfc 

■ "- takeoiwr^u^befcreLY^ 

re (in degree Celsius) ana * denotes tignfficam changes from control {F> < 



ditkwed with o volmEeencfc of roethuanol, elubcn selvtnt {38- 

tfJ-30; metluusoS-25 oM anuoosuutn pbrwfiKfrte buffer (pH 5) Bcstaru- 
uak), wrtw «sd baffM. The cartridge* were wa*r*>d win I ml e«b of 
wetes «»d 60 iaM amroctiium pbarphat* buffer, $>H 5. The drug» were 
tbe» ehrted freta tlw cwtridfes <&»cUy into mrtesampter vietin wjtl> 05 
mi nf *hjtion solvent. Alirp<*» wr? ««Uy»e4 by htgh-p«rff>rm*n«> 
ligakleJmmjatograpiry witk « 4.8 x 158 mm Apex 1 eyarvoprop.yi colum n 
{5 usss, joow Chromatography, L*k»wood, CO) uoder iaocreik: wndi- 

pto*phat« (30-30-40) tiu S™ mf was, 1 roVmwt Tbe «te»twra 
time* for LY22$723, JCYSBHH {de»rrropyl-LY228?29) md the internal 
Standard irere iSO. 38S »»d S80 s 



Results 

Effect* of LY228729 and LY22873G oa radioligand 
binding t« receptors in ret brain membrane prepara- 
tions. LY22S723 a»d LY228730, rte opposite {+) enantiomer, 
exhibited high selectivity and affinity far the &-HT>a receptor 
with & values of 0,13 ± <101 aM end 0,28 ± 0.03 nM for the 
<%tiacemeBt of 3 H-8-0H-DPAT (table 2}. There was no sig- 
nificant difference between the JO* for the 5-HTu. receptor for 
these eaAfttiomer* (Studect'a t teal), in addition to the binding 
at the &-HTia receptor, both compounds also had weak afBoity 
for the 5-HTjb JtcswLoj (table 2!. The deapropyl saetebofite of 
LY228729, LY28&2I1, had a sunder selectivity but a statisti- 



cally lower affinity for the &-HT,* receptor than LY228729 and 
LY22873Q {analyse of variance- Ouanet's teat; table 2). 

Effects or l.Y22872a and TY228730 on K*~ervok«sd 
J H -serotonin release from slices of guises pig parietal- 
©ctripiUl cortex LY22S729 induced a concentration-rfepead- 
ent redurrtion of stinuihm-evoked release of 5-HT, which 
reached statistical sigriificaftce at 3 x 10" 7 M. which was the 
approximate EC» <fig- 2A). The ma:riatal suppression of S HT 
release was 40% with 5-CT and 25% with LY228T29. The effect 
of 10-* M LY£;28729 was blocked with 10"* M metitopme {fig, 
2B5- LY228730 aad S-OH-0PAT did not affaet the reJeaee of 
5-HT in coacejitratiuns aa hieb sb 10** M {data oot shows). 

Effects of LY228729 and LY22S7S0 on conceatm- 
tioaa of monoamines and their etetahoHies in rat braiaa. 
In rata treated with NSD 1 015 {100 mg/kg i.p.) 30 mim before 
aacdfiee, LY22S72S {0M~Q.3 mg/kg «.c) and LY228730 (6.01- 
0 3 rag/kg s c.) produced redixAiona ic hypothalataic coocea 
tratjons of S-HTP (fig. 3A), At a dose of 0 3 rag/kg s-c. 
LY22872S rechiced hypothaiarBic wr.centrationa of 5-HTP for 
3 hr compared with 5 hr for LY228730 (% 3B), Both com- 
pounds {0.03-0.3 aog/kg s.c.) produced sig»ificaat reduetioBB in 
hypotoaJbraic coDcentrationa of S-HIAA {(is 4A). At a dose of 
0.3 mgAg s c. both compounds reduced hypothalamic cancan 
tratsoas of 5-H1AA for at leaat 6 hr {fjg, 4B>. The deepropryl 
metabolite ef LY&28729, LY2S92U, die not. alter 5-HIAAcoo- 
centrations ot doses of 0.3, 1 ano 3 lag/kg s c. {data not shown}. 




Dose (ttg/kg s.c.) 

Ra, 7, Stects of UY228729 oo ejacufafory latency add 
represent the mean ± 5.E.M. tor the change in each para 
earier test The mimical (lumber of rats used for these groups 



Dose fag/kg s.c.) 



LY22S729 (tnaiVg s 

0.0025 

COOS 

0.0075 

0.010 

0.02 

Safe* 



S/I3 
S/13 
V»3* 



• Sigtitosm Sffsrenee (!*< .05) from control sroun 

Efforts of LY228729 and LY228730 on serum corti- 
eewteron* concentration*. LY228729 and LY22S730 induced 
doae-relsta<i increase* in serous cojrticosterone concentrations 
at I hr after s.c. administration. These changes reached statis- 
tical significance at the 0.3-mg/kg dose (table 3). LY289211, 
did not alter serum corticaftterooft concentration* st do&ee of 
0,3, 1 and 3 rag/kg s.c. (data not shows), 

Effacl* of LY228729 And LY22S730 on 5- JIT,* recep- 
tor mediated behaviors m the rat. LY228729 induced sig- 
nificant and dose-related increases in flat posture and lower lip 
retraction respott&ets (fig. 6). la addition to these rweporuses, 
LY228720 also produced foreoaw treading aod htmi weaving at 
and 10 mg/k 



0 tag/kg p.o. After maSscutaneoua adsrarnatra- 



total (A) and coooialory effceocy ami caxwtatory fate (8) of mate rats Vsk»es 
-«rt she cewnrof response for 8» same arumat after a vahicte freatfWrit during art 
10 era * denotes significant charges ir 



tion, tY22A7Z9 »(» approxitaateJy ecpuipotwrt to 8-OH-DPAT 
and mow potent than LY22S730 and busptrone ia both t>f these 
behaviore (table 4). Howwtr, LY223729 product maximal 
behavior*] responses after a dose of 10 mg/fcg p,a, whereas 8~ 
OHDPAT and buapirone were inactive at this n o. dose (table 
4}. LY2892U, the autjoi- identified metabolite, was inactrw at 
dose* of 1 rag/kg s.c. (data not shown). The effects of 0 3 rag/ 
kg e c LY22B729 wera blocked by pretreataent {16 mia before 
LY2'^729) with 10 mg/kg s.c. {*) pindolol {table S), 

Effect* on body tamperatnre ia male rats. LY22S729 
induced doee-depertdent decreasea in body iemperatnr* in rats, 
which reached fttatiatjcnl mgnificanca doses of 0.03 to 1 tag/kg 
*,e. (fig. 6A>, LY228729 was slightly www potest tban 8-GH- 
DPAT in these experunenta. The effects of LY22S72S {0.1 »*/ 
kg ax.) were blocked by pre treatment with (±) pindolol {3 mgj 
kg 15 rain before LY228729 {% 6BK 

Effect* of LY228729 on male rat sexual behavior- 
LY228729 induced doaa related dacreases in ejaewlatory latency 
and the total number of raoaats required for ejaculation {fig, 
7A). These effects were statistically eignificaat at deaea of 10 
a«d 100 n%fk% a.c LY228729 also induced statistically signifi- 
cant increases in copuiatory efficiency and cepalatory rate at 
100 #tg/k« s.c (fig. 7B), Other standard copviiatoiy perfonn&nce 
indices. auch as mount, intromission and poatojaculatory roouat 
latencies and i«tromisak>« frequency, were not significantly 
altered by these dossen. By tojjtraal with the!>*r augaserjtuag 
effecta on sexual behavior, al) rats tested In = 7) at 1 mg/kg 
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f *.c. failed to mount during the 30 mm lent period Al tkia «koe, 
I thou rat* also exhibited ma»mal syndrome responses, 

taciudasg Oat posture, fower lip retraction, forepaw treading 
I and head weaving. These latter stereotyped behavior* raey have 
1 suppressed the sexual performance fey raterfering with the 
t ability of the annual to foetus on the goaS-c&rected sexual be 
I haviom. 

Effects of on eraeiic response in eats i.n- 

( dut*wi by movement. LY22S729 significantly suppressed i 
I tk>n sickness in cats at doses of 0.0075 to 0-2 mg/kg ax. (fa 
I 6; Q - 25.06, 4 P < .001). Significantly more emetic responses 
I "were observed in the control test performed after evaluation of 
| LV228729 compared with the control teat before drug evaiaa- 
| tiaa {P - .00). This latter observation ia considered to be a 
[ random event, which occasioaaily occure with this type- of 
"on. However, the difference between the control 
I groups makes it necessary to express the descriptive analysis 
| of the data as a range. The SDso for LY228729 was between 
| 0.0029 and 0.005 osg/kg (probit analysis). At the doses tested, 
I LY228723 dad not produce any change in behavior. This is in 
I contrast to the effects of Buspirone, which elicits strong defeo- 
1 save behavior in cats at doses that produce subroaxijnai swpprea- 
I «cn of emetic responses (Loo* and Crarnpton, 19S7). 
I RffacU of LY228729 on pusiahiad/anpariiahad re- 
| spoil ding in rat*. LY228729 produced doee-rekrted increases 
I in the punished responding rates and in higher doses dose- 
I related decreases in anpuniahtd responding rates (fig. 8A). The 
i punished responding reached statistical aignifi- 
e see of 0.08 and 0.32 mg/kg ip. for LY228729, The 

I decreaaee in unpurdafaed responding reached statistical signifi- 
sance at 0.64 and 1.25 mg/kg Lp. for LV228729. 
Effects »)i ptmiaht*! ached ale response* in pigwns, 
I Vehicle control performance sa birds treated with either 



LY228729 or S-OH DPAT was similar. Unpunished responding 
was characterised by brief pauses after food delivery followed 
by high response rates; punished responding was characterized 
by relatively few responses during the component. LY22&72S 
produced significant increases ia punished rnspondittg in all 
four animals across a wide range of doses from 0.04 to 2.5 tag/ 
kg (5g. 8B) . The two highest doe** t«t«d decreased ujjpua&hed 
responding but did not reduce punisasd responding below that 
seen at lower doses. The peak dose (0.04 mg/kg) iraars&aed 
punished response rates 1800% over the control rate. 8-0H- 
DPAT produced effects on punished and uripunished respond 
iug that were comparable to those seen with LY22872S. As with 
LY228729, S-OH DPAT produced aigrdficaat bscreaaes in 
puaiabwi responding at doses that did not affect unpuniaaed 
behavior. However, at the highest dose tested (2.6 mgAgl- 8- 
OH -DPAT almost completely elinmusted botb ptmisbed and 
unpunished responding in all birds, an effect rrot seen srith 
LV22S729. 

Plasma concentrations of LY228729 and metabolite!* 
ia dofps, rats and r hesus monkeys. The plasma concentra- 
tions of LY22872S as determined by bigb--r>eTforinarice liquid 
cluomatogispby-Suore^aca detectiaE for Fischer 544 rats, 
rhesus monkeys and beagle dogs are shown in figure 9. The 
rhesus monkeys and the Fischer 344 rate achieved maximal 
plasms concentrations at approximately 2 br, whereas the 
beagle dogs achieved maxima! plasma concrotxattons si ap- 
proximately 1 ar. The dogs also had a more rapid clearance 
after the peak piaaxtsa eoncenljationg compared with the rats 
and monkeys. The poarmacflkinetic parameters of parent drug 
and its despropyl metabolite in Fischer 344 rate, rhesus mon- 
keys and beagle dogs aa determined by ebromsbsgr»phic analy- 
sis Of "C-LY226729 ate shown ia figures 10 and table 7. Ia the 
Fischer 344 rots and rhesus monkeys, the despropyl metabolite 
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R«. 9. Plasma eonesfrtrataos of LY228729 after ccat adrnWstnMSon to 
rats, monkeys and dogs as ctetermhea by higrH>ertormartr*> iiqutf crvo- 
matogrephy with fiuofwcencss detection, 

achieved higher plastna concentrations and had a slower clear- 
ance coojpared with the parent, compound (figs. 10AB and table 
7). la the dogs, this pattern was reversed with the parent 
compound representing the major identified fraction of radio- 
activity (flg, IOC, table 7), However, the SirformatJoM from the 
dogs was obtained from a rsultidose study rather than a single- 
dose study and the apparent species variance could be compli- 
cated by this dosing variance. Is all animal species, a substan- 
tial portion of the total radioactivity was aot identified. 

Discussion 

The results of the in vitro radioligand displacement studies 
indicate that LY22S729 and its opposite enantiomer. 
LY228730, have a high affinity and selectivity for the 5-HT v * 
receptor. Both compounds aiso bad weaker affinities for S- 
HTic receptor and were relatively inactive {K.a greater than 1 
iM) in other receptor assays. The only differences between 
these enantiomer* were that LY228729 had a lower Kt for the 
receptor and higher K-, far the 5-HT in receptor but 
neither of these differences was statistically significant. The 
deapropyl metabolite of LY223729, LY2892U, had a similar 
selectivity to the parent compound but a aignifcantly lower 
affinity for the 5 HTt* receptor there! - ropy] groups 

were reqwed for maxima! activity in these in vitro assays- 

LY228729,hutnot LY228730 or S-OH-DPAT, induced dose- 
related suppression of K + evoked release of J H -5HT from slices 
of gtonea pig parietal occipital cortex. These effects were an- 
tagonized by metifcepine. which is a known antaeonist for the 
terainai 5 HT autoreeeptar (Limfeerger el aL, 1S91). In theae 



experiments, LY228729 was less potent and produced a smaller 
maximal suppression than did 5-CT. This latter observation 
suggested that LY22S729 is a partial agonist for the synaptic 
terrains! autorecepiore, which have been previously classified 
asS-HTs receptor H re ii SK Limberger *r ol , 1991). 
The higher binding affinity of LY22S730 compared with that 
of LY228729 in the 5-KT :! > receptor binding assay may not be 
indicative of the inf.rin.sic activity of these compounds because 
LY22872 -.is ire potent in the suppression of 5 HT rekase 
than was LY2S - » (eei s t n 3 HT -elt to* may 

be related to a S-HTj j> receptor subtype, which is not adequately 
characterised by current standard displacement assays (Wem- 
shank et aL , 1302) ot to speeiea mid tisane differences between 
these assays. 

The 5-HTj*. receptor agonists are known to suppress the 
activity of serotonergic neurons through the activation of ou- 
toreteptors on the cell bodies of these neurons (Sprou&e and 
Aghajanian, 1966; Hjorth and Msgnuaaon, 198S; Larason et at, 
1990). Biochemical correlates of tht dubil f 5 HT synthe- 
sis and release include reduciioas hi 5-HTP concentrations 
after decarboxylase inhibition and a lowering of S-KIAA con- 
centrations, respectively (Hjorth and Magnussort, 1SS8). 
LY228729 and its opposite enantiomer elicited both of these 
effects st doses of 0.03 mg/kg s.c For comparison, the minimal 
effective dose of Buspirone to produce significant reductions in 
5-H1AA levels and 5-HTP aeeuaniiaticn was previously deter- 
rained to be 1 ms/kg s.c. {Puller and Perry, 1989). 

The serotonergic control of the hypotfcaiajnie-pituitery-ad- 
renal axis b currently behaved to be mediated by 5-HT 8 , S- 
HT IC< and 5-HT« receptors (Puller, 3990). These receptors 
induce the release of corticotropin releasing hormone. Thia 
stimulates the secretion of adrenocorticotropic hormone, which 
in turn, stimulate* the secretion of glucocorticoids fCaiogere el 
aL, 1», Gilbert et of, 1988; King et ol, 1989; Fuller, iSSO). 
Both LY228729 and its opposite enanttetner, LY228730. in- 
duced similar dose-related increases in piasraa cortiewstewnc 
concentrations with statistically significant changes occurring 
at. a dose of 0.3 rug/kg »,c. la previous reports, S-OH-DPAT 
induced significant increases in plaataa eorticost-erone concen- 
trations at 0.1 mg/kg a.c. (Koenis et of, 1987; Fuller and 
Snoddy, 1990), whereas buspirone, ipsapirone and gepirone 
indnecd increoaea at 3 tng/kg s.c. (Koenig et aL, 1988). 

In rats, 5-HT^ receptor agonist* induce a variety of charac- 
teristic responses, including a variety of behavioral responses, 
such as lower Up retraction, flat posture, reciprocal fcrepaw 
treading, hindiimb abduction, side to eida head weaving, atianb 
tail, increased locomotor activity and hypemactivity (Berend- 
sen et oL . 1989: Smith and peroutk«, 1986) and redactions in 
body temperature (Hjorth, 1985). In the present stadias, lower 
lip retraction and flat postarre were chosen as behavioral indices 
because they were the most sensitive behavioral responses. 
LY22&72S induced increases in both flat posture «nd lower lip 
retraction at doses equal to or greater than 0 1 rng/kg s.c. artd 
3 mgfk$ p.o. LY228729 was «juipotent to S-OH-DPAT and 
more potent than Buspirone by Bubcwtaneous athntnistration 
but it was more potent than either compound by oral admin- 
istratioii. Both of these behavioral responses were prevented 
by pretreatnsent with 10 rasAg (±) pindolol, a 5-HT M recaptor 
antagonist, confirming: that these responses were « result of 
stimulation of the 5-HTw receptor. LY22S72S was also shown 
to lower body temperature with a similar profile to that of 8- 
OH DPAT, a selective 5-HT,* receptor agonist, and these 
responses were blocked by f±) pindolol. These studies indicate 
that LY2287S9 is an orally active agonist for the 5-HTia 
receptor. 

General pharmacology studies have established that 
LY228729 is a potent 6 UT !A agonist that is orally active and 
htm a duration of action Buitobie for conical evaluation. These 
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conclusiona were further aupported by the drug disposition 
studies in dogs, tats sad monkeys, which have shewn that 
LY228729 i« rapidly absorbed after oral administration and is 
detectable in plasma 4 to 3 hr after dosing. The major metabolic 
route for LY22S729 ia the species evaluated is through the 
removal of one propyl group on the eide chain amide. This 
w«Jto ia a 50-fold reduction ia affinity for the 5-HTia oioeling 
affinity in wtn> and co significant activity in in y<«> assays, 
sacb. as neurochemical estimates of S-HT activity, elevations 
ia serum corticosterone concentrations and 5-HT syndrome 
behaviors. 



In addition to tbe pbannacologicsS assays that wel* used te 
define the Toceptor selectivity and potency, LYIWTB wa.<* also 
evaluated in animal models using indices of emetic response in 
cats, operant behavior in pigeons and fiexuai response m rata. 
These models are thought to be predictive of efficacy in the 
clinical disorders of motion sickness, anxiety and sexual dys- 
function (Lucot sad Crsrnpton, 1989: Barrett and Gleeson, 
1981; Foreman and Wernicke, 1990}. 

The 5-HTiA agonists, such as 8-OH-£>PAT, buspixoae and 
Hesinoxan, have been previously shown to suppress era«£i<r 
response to provocative motion and various chemical stimuli 
(Lucot, 1991; Lucot and Crarnpton, 1SS7; 1989). In the currest 
studies, LY228729 suppressed the emetic response to provoca- 
tive motion with an approximate ED&s of 0.006 mg/% s.c. 
LY228729 was 5 to 7.2 times more potent than 8-OH-DPAT 
and 39 times more potent tnan Buspirone in blocking tbe emetic 
responses to motion (Lucot and Crampton, 1587; 1980). These 
findinp provide farther evidence of 5 HT< A receptor agonism 
and suggest a possible ciiroical utility for this compound as aa 

In a model for aexuai response m male rats, LY228729 
decreased ejaculatory latency find the number of mounts re- 
quired for ejaculation. These findings indicate tbe LY228729 
can lower ihe latency and stimulus requirements for this sexual 
refie*. LY228729 sh» induced increases in the copulatory effi- 
ciency and rate. The increased copulatory efficiency (number 
of intromissions/total number of mounts) suggests that 
LY238729 improved tbe capacity of these rots to achieve erec - 
tions sufficient for intromission. The increased copulatory rat* 
indicates that LY228723 elevated se«ual drive. These findings 
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also suggest that LY22S729 would be useful for the disorders 
reistfxj to - , > - -jf erectile re 

sponge, sesoai drive and orgasmic reflexes. These proposed 
clinical utilities are in agreement with previous observation of 
increases sexual responses in patients after treatment with the 
5-HT, A receptor agonist, buspirone (Othmer and Othmer, 

The most widely accepted preclinical teats for anxiolytic 
activity are the punished responding or conflict testes, which 
have been previously used to characterize the activity of bus- 
pirone, gepirone and ipsapirone (Traber and Glaser, 1987; 
Barrett and Gleesoa, 1991; Cbojnacka-Wojeik and Przegslm- 
sfcj, 1931). In the conflict, tests with rats, LY228729 significantly 
increased punished responding at doses that did not affect 
unpunished responding. In the conflict tests in pigeons, 
LY22S729 produced increases in punished responding at ail 
doses t*«ted (0.4-2.S mg/kg i.ta.) without altering unpunished 
responding. These findings indicate that LY228729 has the 
preclinical characteristics of e compound with anxiolytic activ- 
ity. In additioo to the preclinical findings, the clinical studies 
with the 5-HTja partial agonists, buspirone (Feighner, 1981; 
Jann, 19S8; Petraeea et ai, 1990), gepirone (Harto tft oi, 1988) 
and ipsapirone (Borison et oi, 1990} also justify this indication. 

The clinical evaluation of LY228729 for efScacy in treating 
mental depression is also justified because buapirone (Fabre, 
1990; Rickela et ai, 1991), gepiretie (Jenkins et aL, 1990; Am- 
sterdam, 1992) and ipsapirone {Better el aL, 1990) have been 
found to be efficacious in this disorder. Although no preclinical 
data supporting this indication were presented in this summary 
of preclinical studies, LY2S8729 has recently been found to 
have potent antidepressattt-Uke activity in the forced swim 
model in rats (Benvenga and Leander, submitted for publica- 
tion). Buspirone, gepirene, ipsapitone and 8-OH-DPAT are 
also active in this model (Wteland and Lucki, 1990). 

In summary, the preceding preclinical studies have demon- 
strated tnat LY228729 is e potent and selective 5-HTja agonist 
with sufficient oral activity and duration of action for clinical 
evaluation. The preclinical studies that -were used to character - 
tie the general pharmacological effects of LY228729 in rats 
found parenteral activity in tine range of 0.03 to 0,3 mg/kg s c. 
and oral activity m the range of 3 to 10 mg/kg. The duration 
of effect on brain oeurocbeitu.'icry was 3 to S kr at a dose of 0 3 
mg/kg s.c. In the models of preclinical efficacy, LY228729 
enhanced sexual performance of male rats in the dose range of 
0.01 to 0.1 mg/kg s.c. and suppressed the emetic response of 
cats induced by motion in a dose range of 0.0075 to 0 2 me/kg 
a.e. the anxiolytic -like activity in rats was observed in the dose 
range of 0.08 to 0.32 mg/ke i P- and the anxiolytic activity in 
pigeons was found in a dose range of 0.4 to 2.5 mg/kg i.m. 
Tnes« studies provided preclinical justification for the use of 
LY22S729 w the treatment of sexual response disorders, motion 
sickness and anxiety. Additional preclinical studies sre planned 
for other possible utilities, such ss depression and eating 
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